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purposes of the present international application is the receiving Office) identified above as item(s): SE 9800152-2 
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Tekniskt omrade 

Foreliggande uppfinning avser en frostresistent vattenhaltig varme/kylfluid 
innehSUande alkalisalter av attiksyra och/eller myrsyra. Varme/kylfluiden ar avsedd for 
transport av kyla eller varme i industriella kylanlaggningar, kylsystem i fartyg och 
fordon, kylsystem for skridskois i sportanlaggningar, varmevaxlare, :garrvarmesystem, 
varmepumpar, solfangare etc. 

Uppfinningens bakgrund 

Frostresistens i vattenhaltiga varme/kylfluider erh&lls vanligen genom tillsats av etylen- 
glykol. Etylenglykol ar en vatska som ar obegransat blandbar med vatten, den uppvisar 
ISg brand- och explosionsrisk och ar frostresistent samt farg- och luktlos. Den lagsta 
stelningspunkten (-57 °C) hos en glykol-vattenblandning har man vid en etylenglykol- 
halt pS 60 volyms-%. Nackdelen med etylenglykol ar emellertid dess hoga giftighet. 
Darmed utgor den ett miljohot om den hamnar i hav, sjoar och vattendrag, exempelvis 
om kylvatska slapps eller lacker ut. 

Genom EP-B-0 306 972 ar en belt eller delvis glykolfri frostresistent vattenhaltig 
kylfluid kand, vilken innehSUer en tillsats av natriumacetat och natriumformiat eller 
kaliumacetat och kaliumformiat i vissa mangdforhSllanden. Man kan med denna 
fluidkomposition uppnS en fiystemperatur pa -70 °C eller lagre. Fluidkompositionen 
uppvisar samtliga fordelar med den konventionella glykol-vattenblandningen, samtidigt 
som den inte uppvisar dennas giftighet. 

Den ovan angivna kylfluiden innehSller emellertid starka joner varvid det ar mycket 
viktigt att ha ett gott korrosionsskydd. I EP-B-0 306 972 beskrivs att man som 
korrosionsskydd anvander bensoesyra, natriumbensoat, kaliumbensoat eller 
bensotriazol. Dessa ar filmbildande kemikalier. Den bildade filmen skyddar metallytor 
fran korrosionsangrepp. Filmskiktet m&ste vara intakt over hela metallytan for att inte 
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riskera lokala korrosionsangrepp. En nackdel med filmen ar en fbrsamrad 
varmeoverforing mellan metallytan och kylfluiden. 

Uppfinningens dndamal och viktigaste kdnnetecken 

AndamSlet med foreliggande uppfinning ar att erbjuda en korrosionsskyddad 
varme/kylfluid av det inledningsvis namnda slaget vilken uppvisar en hog 
varmeoverfbring mellan metallyta och fluid samtidigt som korrosionsskyddet ar gott. 
Detta har uppnStts genom att den innehSller en korrosionsinhibitor i form av en 
blandning av en C5-C16 monokarboxylsyra eller alkali-, ammonium- eller aminsalter av 
sagda syra, en C^-C^^^ dikarboxylsyra eller alkali-, ammonium- eller aminsalter av 
sagda syra samt en triazol. 

Halten alkalisalter av attiksyra och/eller myrsyra i varme/kylfluiden bor foretradesvis 
vara mellan 5 och 50 vikts-% raknat p& fluidens totala vikt. 

Varme/kylfluiden innehiller mellan 0,4 och 10 vikts-% foretradesvis mellan 0,5 och 2 
vikts-% av korrosionsinhibitom enligt ovan raknat pS den totala vikten av alkalisaltema 
av attiksyra och/eller myrsyra. 

Beskrivning av uppfinningen 

Det ar genom ovan namnda EP-B-0 306 972 kant att tillsats av alkalisalter av vissa 
anjoner, huvudsakhgen acetater och formiater, till vatten resulterar i en kraftig 
fiyspunktssankning av ett vattenhaltigt medium. Fryspunktssankningen blir speciellt 
stor vid vissa blandningsforhMlanden av de ingaende saltema. 

Varme/kylfluiden enligt uppfinningen inneh&ller mellan 5 och 50 vikts-% alkalisalter 
av attiksyra och/eller myrsyra raknat p§ fluidens vikt, framfor allt natriumacetat, 
kaliumacetat, natriumformiat och/eller kaliumformiat. De ingaende saltema kan 
fbrekomma i alia inbordes blandningsforhSllanden, dvs. enbart ett av saltema eller twk 
eller flera salter i blandning med varandra. Beroende dels pS den totala salthalten och 
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dels pa saltemas blandningsforh^llanden erhSlls olika fryspunktssankning for fluiden. I 
fluiden kan aven inga andra fryspunktsnedsattande tillsatser, t ex urea. 

Varme/kylfluiden enligt uppfinningen ar en stark jonlosning varvid betydelsen av ett 
effektivt korrosionsskydd ar extra stor. I EP-B-0 306 972 beskrivs tillsats av en 
korrosionsinhibitor i form av bensoesyra, natriumbensoat, kaliumbensoat eller 
bensotriazol, vilka ar filmbildande kemikalier som skapar en skyddande film pa 
metallytor och darmed skyddar dem fr^n korrosionsangrepp. Som omtalats ovan ar 
nackdelama med derma typ av korrosionsinhibitorer dels att filmskiktet m&ste vara 
intakt over hela metallytan for att korrosionsskyddet skall bli effektivt och lokala 
korrosionsangrepp undvikas och dels att varmeoverforingen mellan metallyta och 
varme/kylfluid forsamras. 

Det har nu enligt uppfinningen overraskande visat sig att en tillsats en korrosions- 
inhibitor i form av en blandning av en C5-C16 monokarboxylsyra eller alkaU-, 
ammonium- eller aminsalter av sagda syra, en C^-C^^ dikarboxylsyra eller alkali-, 
ammonium- eller aminsalter av sagda syra samt en triazol forutom ett fullgott 
korrosionsskydd aven ger en mycket bra varmeoverforing mellan metallyta och fluid. 

En korrosionsinhibitor av detta slag firms beskriven i US-A-4,647,392. Korrosions- 
inhibitom ar enligt namnda referens avsedd att anvandas i glykol-vattenblandningar. 
Anvandning som korrosionsinhibitor i saltlosningar av det slag som uppfinningen avser 
firms dock inte antytt i det amerikanska patentet. 

Mangden av de i korrosionsinhibitom ingSende komponentema kan variera mellan 0,02 
och 3 vikts-% raknat pa fluidens vikt for vardera av monokarboxylsyran och 
dikarboxylsyran eller alkali-, ammonium- eller aminsaltema av sagda syra. Mangden 
triazol kan variera mellan 0,02 och 2 vikts-% raknat pS fluidens totala vikt. 



Den totala halten av korrosionsinhibitom bor vara mellan 0,4 och 10 vikts-% 
fbretradesvis mellan 0,5 och 2 vikts-% raknat p& fluidens vikt. 
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Korrosionsinhibitom innefattar en blandning av tre huvudkomponenter, namligen en 
monokarboxylsyra, en dikarboxylsyra och en triazol. Monokarboxylsyran ar foretrades- 
vis en alifatisk C5-Ci^ monokarboxylsyra, foretradesvis vald fran gruppen oktansyra, 
5 nonansyra, dekansyra, undekansyra eller dodekansyra , 2-etylhexansyra och 
neodekansyra. 



Dikarboxylsyran ar foretradesvis antingen en Cg-Cjj alifatisk dikarboxylsyra vald fr&n 
gruppen suberinsyra, azealinsyra, sebacinsyra, undekandisyra, dodekandisyra och 
10 disyran av dicyklopentandien eller en Cg-Ci2 aromatisk dikarboxylsyra, foretradesvis 
tereftalsyra. 



Triazolen ar foretradesvis tolyoltriazol eller bensoetriazol. 



15 Kombinationen av mono- och dikarboxylsyra eller dess Salter ger en synergistisk effekt 
vad betraffar korrosionsskydd av metallytor jamfort med anvandning av enbart den ena 
typen av syra. Triazolen anvands specifikt som kopparskydd. 

Andra konventionella korrosionshammande komponenter kan naturligtvis aven ingk i 
2 0 varme/kylfluiden enligt uppfinningen 



Exempel 

For att testa varmeoverforingskaraktaristik anvandes ett system dar vatska som skall 
testas cirkulerar med ett konstant volymflode och under konstant tryck. Derma vatska 
2 5 passerar en metallkupong p& vilken en varmningsanordning ar applicerad. Vatskans 
temperatur hS.lles konstant med hjalp av en kylslinga. Metallkupongens temperatur 
mats och registreras over tiden. En okning av temperaturen i metallkupongen visar en 
relativ forsamring i varmeoverfbringsformagan over samma tid 
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De testade vatskoma uppvisade foljande sammansattning: 



ingAende KOMPO- 

NENT (vikts-%) 


Refereris - Kvlfluid med 
konventionell inhibitor 


Test - TCvlfluid med inlii- 
bitor enligt uppfinningen 


Vatten 


49,8 


60 


Kaliumacetat 


31,2 


31,2 


Kaliumformiat 


7,8 


7,8 


Natriumbensoat 


1,1 


- 


Tolytriazol 


1,7 


- 


Borax 


0,3 


- 


^ fi t ri 1 1 rn rn p t a fn fji t 


1 




Natriumnitrat 


1,8 




Natriumsilikat 


0,3 




Glycerin 


5 




Korrosionsinhibitor enl. 
uppfinningen 




1 



Foljande resultat erhoUs betraffande vamie6verfbringskaraktaristiken: 



Testlangd (h) 


Referens 

Kupongtemperatur (°C) 


Test 

Kupongtemperatur (°C) 


0 


170 


170 


10 


181 


171 


20 


183 


171 


30 


184 


171,5 


40 


186 


171 


45 


188 


171,5 



30 



Som framgSr av dessa resultat gav testvatskan, vilken innehoU en tillsats av en 
korrosionsinhibitor enligt uppfinningen, en mycket liten okning av temperaturen i 
metallkupongen over tiden, vilket visar pa en bibehSllen hog varemoverfbring mellan 
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1 . Frostresistent vattenhaltig varme/kylfluid innehallande alkalisalter av attiksyra 
och/eller myrsyra, 

kannetecknad av att den aven inneh&ller en korrosionsinhibitor i form av en 
blandning av en C5-C16 monokarboxylsyra eller alkali-, ammonium- eller aminsalter av 
sagda syra, en C5-C16 dikarboxylsyra eller alkali-, ammonium- eller aminsalter av 
sagda syra samt en triazol. 

2. Kylfluid enligt patentkrav 1, 

kannetecknad av att den innehSller mellan 5 och 50 vikts-% alkalisalter av 
attiksyra och/eller myrsyra raknat pa fluidens vikt. 

3. Kylfluid enligt patentkrav 1 eller 2, 

kannetecknad av att den inneh&ller mellan 0,4 och 10 vikts-% foretradesvis 
mellan 0,5 och 2 vikts-% av korrosionsinhibitom raknat p& den totala vikten av 
kylfluiden. 

4. Kylfluid enligt nigot eller n&gra av foreg&ende patentkrav, 
kannetecknad av att den innehMler mellan 0,02 och 3 vikts-% av 
monokarboxylsyran eller alkali-, ammoniimi- eller aminsalter av sagda syra raknat pk 
den totala vikten av kylfluiden. 

5. Kylfluid enligt patentkrav 4, 

kannetecknad av att den inneh&ller mellan 0,02 och 3 vikts-% av 
dikarboxylsyran eller alkali-, ammonium- eller aminsalter av sagda syra raknat pi den 
totala vikten av kylfluiden. 
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6. Kylfluid enligt patentkrav 4 och 5, 

kannetecknad avatt den innehailer mellan 0,02 och 2 vikts-% triazol raknat p& 
den totala vikten av kylfluiden. 

7. Kylfluid enligt nSgot eller nSgra av foreg&ende patentkrav, 
kannetecknad av att sagda monokarboxylsyra ar en alifatisk Cs-C,^ 
monokarboxylsyra, fSretradesvis vald fr&n gruppen oktansyra, nonansyra, dekansyra, 
undekansyra eller dodekansyra , 2-etylhexansyra och neodekansyra. 

8. Kylfluid enligt nSgot eller n&gra av foregSende patentkrav, 
kannetecknad av att sagda dikarboxylsyra ar en Cg-C,2 alifatisk 
dikarboxylsyra vald frSn gruppen suberinsyTa, azealinsyra, sebacinsyra, undekandisyra, 
dodekandisyra och disyran av dicyklopentandien. 

9. Kylfluid enligt nkgoX eller nagra av fbregaende patentkrav, 
kannetecknad av att sagda dikarboxylsyra ar en C8-C12 aromatisk 
dikarboxylsyra, foretradesvis tereftalsyra. 



10. Kylfluid enligt nSgot eller nSgra av fbregaende patentkrav, 
kannetecknad av att triazolen ar tolyltriazol eller bensotriazol. 




PCT/ SE99/0u066 
7 "I -Ql- 1QQQ 



Sammandrag 



Frostresi stent vattenhaltig varme/kylfluid innehSllande alkalisalter av attiksyra och/eller 
myrsyra och vilken som korrosionsinhibitor inneh^ller blandning av en C5-C16 
monokarboxylsyra eller alkali-, ammoniuni- eller aminsalter av sagda syra, en C5-C16 
dikarboxylsyra eller alkali-, ammonium- eller aminsalter av sagda syra samt en triazol. 
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Where a translation of the intemational application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the intemational preliminary examination report. It is the applicant's 
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For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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1 . This international prelinninary examination report has been prepared by this International Preliminary Examining Authority 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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3. This report contains indications relating to the following items: 
i S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
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^ D-80298 Munich 
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Kolitz, R (1 )) 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE99/00086 



I. Basis of th report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed'* and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-6 as published 



Claims, No.: 

1-10 as published 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims 1-10 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-10 

No: Claims 
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INTERNATIONAL PRELIWilNARY 

EXAMINATION REPORT International application No. PCT/SE99/00086 

2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/SE99/00086 

EXAMINATION REPORT - SEPARATE SHEET 



Section V: 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability. Article 33 (1) to (4) PCT ; citations and explanations 
supporting such statement 

D1: EP-A-0306972 
D2: US-A- 4647392 

1. The present invention relates to a frost resistant heating/cooling fluid 
containing alkali salts of acetic acid and /or formic acid and also a corrosion 
inhibitor in the form of a mixture of 

a C5-C16 monocarboxylic acid or alkali ammonium-, or amino salts of said 
acid, 

a C5-C16 dicarboxylic acid or alkali ammonium-, or amino salts of said acid, 
and also a triazole, see present claims 1-10. 

2. The present application meets the requirements of Article 33 (1) and (2) PCT 
because the subject-matter of claims 1-10 is novel. 

D1 discloses also a frost resistant heating/cooling fluid containing alkali salts of 
acetic acid and /or formic acid, the corrosion inhibitor thereof does not contain a 
mixture of a C5-C16 monocarboxylic acid or alkali ammonium-, or amino salts 
of said acid and a C5-C16 dicarboxylic acid or alkali -, ammonium-, or amino salts 
of said acid. 

D2 discloses a frost resistant heating/cooling fluid on the basis of glycols which 
does not comprise alkali salts of acetic acid and /or formic acid. 
The subject-matter of present claims 1-10 is therefore novel. 

3. The present application meets also the requirements of Article 33 (1) and (3) PCT 
because the subject-matter of claims 1-10 is also inventive. 

D1 was considered to represent the closest prior art since it discloses a glycol- 
free frost resistant heating/cooling fluid containing alkali salts of acetic acid and 
/or formic acid containing corrosion inhibitors, however the corrosion inhibitor is 
different. 
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INTERNATIONAL PRELIMINARY International application No. PCT/SE99/00086 

EXAMINATION REPORT - SEPARATE SHEET 



The problem of the present application may be regarded as to provide a further 
glycol- free frost resistant heating/cooling fluid with improved heat transfer 
properties 

No indication was given in the prior art that the specific combination of 
corrosion inhibitors as defined in claim 1 i.e. a mixture of a C5-C16 
monocarboxylic acid or alkali ammonium-, or amino salts of said acid, a C5- 
C16 dicarboxylic acid or alkali ammonium-, or amino salts of said acid and a 
triazole in a frost resistant heating/cooling fluid containing alkali salts of acetic 
acid and /or formic acid could be used to solve this problem. 

None of the documents of the search report discloses or suggests a 
heating/cooling fluid as set out in present claims 1-10 containing alkali salts of 
acetic acid and /or formic acid comprising such a combination of corrosion 
inhibitors. 

Therefore the presence of an inventive step could be acknowledged for the 
subject-matter of claims 1-10 vis- a- vis the documents of the search report. 

4. The present application meets the requirements of Article 33 (1) and (4) PCT 
because the subject-matter of claims 1-10 is also industrially applicable. 

Section VIII: 

Certain observations on the international application 

On page 3, line 16 of the description the expression "a C5-C16 dicarboxylic acid 
or alkali -, ammonium-, or amino salts of said acid," was left out. 
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Frost resistant heating/cooling fluid 

Technical field 

1 0 The present invention relates to a frost resistant, aqueous heating/cooling fluid, containing 
alkali salts of acetic acid and/or formic acid. The heating/cooling fluid is intended for 
transport of cold or heat in industrial coohng plants, cooling systems m vessels and 
vehicles, cooling systems for skating ice in sports centres, heat exchangers, district heating 
systems, heat pumps, solar panels etc. 

15 

Background of the invention 

In aqueous heating/cooling fluids, frost resistance is usually obtained by means of an 
addition of ethylene glycol. Ethylene glycol is a liquid which is mixable with water to any 
extent, exhibits a low risk of fire and explosion, and is frost resistant and also colourless 
2 0 and odourless. The lowest solidifying point (-57 T) of a glycol-water mixture is at a 
ethylene glycol content of 60 volume-%. However, the disadvantage with ethylene glycol 
is its high degree of toxicity. Thereby, it poses an environmental threat if it ends up in the 
sea, lakes and streams, for instance, if cooling liquid is discharged or leaks out. 

2 5 From EP-B-0 306 972, a partially or completely glycol-free, aqueous cooling fluid is 

known, which contains an addition of sodium acetate and sodium formate or potassium 
acetate and potassium formate in certain ratios. By means of this fluid composition, a 
freezing temperature pf -70 °C or lower can be obtained. The fluid composition exhibits 
all the advantages with the conventional glycol-water mixture, at the same time as it does 

3 0 not exhibit its toxicity. 

However, the above-mentioned cooling fluid contains strong ions, wherein it is very 
important to have a good corrosion protection. In EP-B-0 306 972, it is disclosed that 
benzoic acid, sodium benzoate, potassium benzoate or benzotriazole are used for corrosion 
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protection. These are film-forming chemicals. The formed film protects metal surfaces 
fi"om corrosion attacks. In order not to risk local corrosion attacks, the film layer has to be 
intact across the entire metal surface. A disadvantage with the film is an impaired heat 
transfer between the metal surface and the cooling fluid. 

5 

Purpose of the inveiition and most important features 

The purpose of the'present mventibri Vs to provide a corrosion protected heating/cooling 
fluid of the above-mentioned type, which exhibits an effective heat transfer between metal 
surface and fluid, at the same time as the corrosion protection is excellent. This has been 
10 achieved by means of the fluid containing a corrosion inhibitor in the form of a mixture 
of a C5-C16 monocarboxyhc acid or alkali-, ammonium- or amino-salts of said acid, a C5- 
Cjg dicarboxylic acid or alkali-, ammonium- or amino-salts of said acid, and also a triazole. 

The content of alkali salts of acetic acid and/or formic acid in the heating/cooling fluid 
15 should preferably be between 5 and 50 weight-%, calculated on the total weight of the 
fluid. 

The heating/cooling fluid contains between 0.4 and 10 weight-%, preferably between 0.5 
and 2 weight-% of the above-mentioned corrosion inhibitor, calculated on the total weight 
2 0 of the alkali salts of acetic acid and/or formic acid. 

Summary of the invention 

From the above-mentioned EP-B-0 306 972, it is known that an addition of alkali salts of 
certain anions, mainly acetates and formates, to water results in a strong depression of 

2 5 freezing-point of an aqueous medium. The depression of freezing-point becomes 

particularly large at certain mixing ratios of the included salts. 

The heating/cooling fluid according to the invention contains between 5 and 50 weight-% 
alkali salts of acetic acid and/or formic acid calculated on the weight of the fluid, primarily 

3 0 sodium acetate, potassium acetate, sodium formate and/or potassium formate. The included 

salts can be present in any mutual mixing ratio, i.e. only one of the salts or two or several 
salts in a mixture together. Partly depending on the total salt content, and partly on the 
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mixing ratio of the salts, different depressions of freezing-point of the fluid is obtained. 
Also other freezing-point depressing additions can be included in the fluid, e.g. urea. 

The heating/cooling fluid according to the invention is a strong ionic solution, wherein the 
significance of an efficient corrosion protection is paniculary large. EP-B-0 306 972 
discloses an addition of a corrosion inhibitor in the form of benzoic acid, sodium benzoate, 
pct?assiui?i benzoate or bei::/oiriazole. which are film-forming chemicals >viiich create 'i 
protective film on metals surfaces and thereby pioiects them from corrosic^ii attacks. As 
mentioned above, the disadvantages with this type of corrosion inhibitors is partly that the 
film layer must be intact across the entire metal surface in order to make the corrosion 
protection effective and to avoid local corrosion attacks, and partly that the heat transfer 
between metal surface and heating/cooling fluid is impaired. 

According to the invention, it has now surprisingly been found that, in addition to an 
excellent corrosion protection, an addition of a corrosion inhibitor in the form of a mixture 
of a C5-C,6 monocarboxylic acid or alkali-, ammonium- or amino-salts of said acid, and 
also a triazole, furthermore provides an excellent heat transfer between the metal surface 
and the fluid. 

A corrosion inhibitor of this type is disclosed in US-A-4,647,392. According to this 
document, the corrosion inhibitor is intended to be used in glycol-water mixtures. The use 
as a corrosion inhibitor in salt solutions of the type which the invention relates to, however, 
is not disclosed in the U.S. patent. 

The amounts of the components included in the corrosion inhibitor can vary between 0.02 
and 3 weight-%, calculated on the weight of the fluid, for both the monocarboxyhc acid 
and the dicarboxylic acid or the alkali-, ammonium-, or amino-salts of said acid. The 
amount of triazole can vary between 0.02 and 2 weight-%, calculated on the total weight 
of the fluid. 

The total content of the corrosion inhibitor should be between 0.4 and 10 weight-%, 
preferably between 0.5 and 2 weight-%, calculated on the weight of the fluid. 
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The corrosion inhibitor comprises a mixture of three basic components, namely a 

monocarboxyhc acid, a dicarboxyhc acid and a triazole. The monocarboxyhc acid is 

preferably an aliphatic Cg-C,^ monocarboxylic acid, preferably selected from the group of 

©Etafe¥iWal&Mf*n'on'at^e^^^ 

hexanoic acid and neodecanoic acid. 

^ _ zlA.^ ...... 

THe dicai^boxylic''^^ preferably either^ a [ aliphatic ^dicarbpx^^^ 

from th'egroup of subenc'acia72zealic acid, sebacic acid, undecanoic di-acid, dodecanoic 
di-acid and the di-acid of di-cyclopentadienyhde or a C^-C^2 aromatic dicarboxylic acid, 
preferably terephthahc acid. 

The triazole is preferably tolyoltriazole or benzotriazole. 

In comparison with using only one of the acid types, the combination of mono- and 
dicarboxylic acid or its salts provides a synergistic effect when the corrosion protection of 
metallic surfaces is concerned. The triazole is specifically used as a cupper protection. 

Other conventional corrosion-inhibiting components can of course also be included in the 
heating/cooling fluid according to the invention. 

Example 

In order to test the heat transfer characteristics, a system in which the hquid which is to be 
tested is circulating with a constant volume flow under constant pressure was used. This 
liquid passes a metal coupon onto which a heating device is applied. The temperature of 
the liquid is kept constant by means of a cooling coiL The temperature of the metal coupon 
is measured and recorded over time. An increase of the temperature in the metal coupon 
indicates a relative impairment of the heat transfer ability over the same time. 



The liquids which were tested exhibited the following compositions: 
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INCLUDED 
COMPONENTS 

(weight-yo) 


Reference - Cooling fluid 
with conventional 
inhibitor 


Test - Cooling fluid with 
inhibitor according to the 
mvention 


Water 




ou 


Potassium acetate 




i 


rotassium lonnaie 






Sodium benzoate 


1 . i 




Tolyoltriazole 


1 1 




Borax 


U.J 




Sodium meta-phosphate 


1 


- 


Sodium nitrate 


1.8 




Sodium silicate 


0.3 




Glycerol 


5 




Corrosion inhibitor acc. to 
the invention 




1 


The following results were obtained for the heat transfer characteristics: 


Test duration (h) 


Reference 

Coupon temperature (°C) 


Reference 

Coupon temperature (°C) 


0 


170 


170 


10 


181 


171 


20 


183 


171 


30 


184 


171.5 


40 


186 


171 


45 


188 


171.5 



As is evident from these results, the test liquid, which comprised an addition of a corrosion 
inhibitor according to the invention, gave a very small increase of the temperature in the 
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metal coupon over time, something which indicates a maintained effective heat transfer 
between the metal surface and the fluid. The reference, however, which contained a 
conventional corrosion inhibitor essentially in accordance with EP 306,972, exhibited a 
signitfieant«HeFeasei0f«t'he«tempep^^ 

accordingly, a relative impairment of the heat transfer ability in the same time period. 

This difference is thought to be the result of the corrosion inhibitor in the reference fluid 
forming' a' film 'Between fluid and' metal surface, which impairs the heat transfer. It is 
presumed that such a film formation, however, does not take place when utilizing the 
corrosion inhibitor according to the invention. 
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5 Claims 

1 . A frost resistant heating/cooling fluid containing alkali salts of acetic acid and/or 

characterized in that it also contains a corrosxon inlnbitor in the torn) of a mixture 
1 0 of a monocarboxylic acid or alkali-, ammonium-, or amino-salts of said acid, a C,- 

dicarboxylic acid or alkah-, ammonium- or amino-salts of said acid, and also a triazole. 

2. A cooling fluid according to claim 1, 

characterized in that it contains between 5 and 50 weight-% alkali salts of acetic 
15 acid and/or formic acid calculated on the weight of the fluid. 

3. A cooling fluid according to claim 1 or 2, 

characterized in that it contains between 0.4 and 1 0 weight-%, preferably between 
0.5 and 2 weight-% of the corrosion inhibitor, calculated on the total weight of the cooling 
2 0 fluid. 

4. A cooling fluid according to any one or any of the preceding claims, 
characterized in that it contains between 0.02 and 3 weight-% of the 
monocarboxylic acid or alkali-, ammonium- or amino-salts of said acid, calculated on the 

2 5 total weight of the cooling fluid. 

5. A cooling fluid according to claim 4, 

characterized in that it contains between 0.02 and 3 weight-% of the dicarboxylic 
acid or alkali-, ammonium- or amino-salts of said acid, calculated on the total weight of 

3 0 the cooling fluid. 

6. A cooling fluid according to claim 4 and 5, 

characterized in that it contains between 0.02 and 2 weight-% triazole calculated 
on the total weight of the cooling fluid. 
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7. A cooling fluid according to any one of any of the preceding claims, 
characterized in that said monocarboxyhc acid is an aliphatic C^-C^^ 
monocarboxylic acid, preferably selected from the group of octanoic acid, nonaic acid, 
aele?atfoi1PSS^*u5S 

acid. 

8. A cooling fluid according to any one or any of the precediixs claims^-- ? - v 
characterized in that said dicarboxylic acid is a Cg-C^Taliphatic dicarboxylic acid 
selected from the group of suberic acid, azealic acid, sebacic acid, undecanoic di-acid, 
dodecanoic di-acid and the di-acid of di-cyclopentadienylide. 

9. A cooling fluid according to any one or any of the preceding claims, 
characterized in that said dicarboxylic acid is a C8-C12 aromatic dicarboxylic 
acid, preferably terephthalic acid. 

10. A cooling fluid according to any one or any of the preceding claims, 
characterized in that the triazole is tolyoltriazole or benzotriazole. 



